Background Hand surgeons treat trapeziometacarpal arthrosis as if everyone with the disease presents for treatment despite evidence that suggests that trapeziometacarpal arthrosis is a normal part of human aging for which-it seems safe to assume-most people never seek medical attention. Questions/purposes The aims of our study were (1) to confirm the prevalence of radiographic trapeziometacarpal arthrosis in a very large sample and to determine if age and sex are associated with (2) any radiographic evidence of trapeziometacarpal arthrosis; and (3) radiographic evidence of severe trapeziometacarpal arthrosis.
Introduction
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Given that this concept is either inadequately proved or inadequately disseminated, we felt it important to perform a prevalence study similar to the one noted earlier [7] but with a larger cohort of adult patients aged 31 years and older.
The aims of our study were (1) to determine the prevalence of radiographic trapeziometacarpal arthrosis and to determine if age and sex are associated with (2) any radiographic evidence of trapeziometacarpal arthrosis; and (3) radiographic evidence of severe trapeziometacarpal arthrosis.
Patients and Methods
This study was approved by our human research committee. Two thousand eight hundred sixty patients who were seen at the emergency department with 2955 distal radius fractures from April 2002 through May 2012 were identified using a database of musculoskeletal injuries. Patients who were 31 years or older at the time of their visit and who had posteroanterior, oblique, and lateral radiographs of the wrist were included for analysis. Patients were excluded based on (1) prior visible surgery for trapeziometacarpal arthrosis on the side of the radiograph; and (2) pregnancy during the visit as required by our human research committee. Only one series of radiographs (the most recent) was included of patients who had visited more than once and/or for bilateral distal radius fractures. Six hundred thirty-four sets of radiographs were excluded: 95 sets were duplicates in patients with multiple distal radius fractures within the study period; 423 sets were in patients younger than 31 years of age; there were no radiographs in 24 patients; 89 sets were incomplete or poor quality; and three hands (0.1% of all hands; three of 1175 [0.26%] of all patients diagnosed with radiographic arthrosis) had already had radiographic evidence of operative treatment for trapeziometacarpal arthrosis. This left 2321 radiographs for the analysis (Fig. 1 ). The average age of all 2321 patients was 60 ± 16 years (range, 31-101 years), and 67% were women.
The radiographs were evaluated for trapeziometacarpal arthrosis based on a grading system developed by Sodha et al. [7] . This grading system has been proven to be reliable (substantial intraobserver agreement and moderate interobserver agreement according to criteria of Landis and Koch [5] ) [7] . The simple three-grade scale system is as follows: Grade 1, no or nearly no trapeziometacarpal arthrosis; Grade 2, definite trapeziometacarpal arthrosis but not severe; and Grade 3, severe trapeziometacarpal arthrosis (Fig. 2) .
Three research assistants (SJEB, JPB, MGJSH) graded 90 radiographs to evaluate interobserver agreement. According to Landis and Koch [5] , the Fleiss multirater kappa (j) [3] among the three observers showed a substantial overall agreement, j = 0.62 (95% confidence interval [CI], 0.52-0.71; p \ 0.001). The agreement for the individual Grades was as follows: Grade 1, j = 0.75 (substantial agreement; 95% CI, 0.63-0.87; p \ 0.001); Grade 2, j = 0.49 (moderate agreement; 95% CI, 0.37-0.61; p \ 0.001); and Grade 3, j = 0.55 (moderate agreement; 95% CI, 0.43-0.67; p \ 0.001). After the interobserver agreement was established, the research assistants (who all had an MD degree) each reviewed one-third of all radiographs, unaware of the patients' sex and age.
Statistical Analysis
An a priori sample size analysis showed that to be able to detect a prevalence of 50% with a 95% CI within 2.5% of the true prevalence (5% width of CIs), we needed 1537 subjects.
Prevalence rates are reported with 95% CIs. In bivariable analysis, the Pearson chi-square test was used to assess the relationship between the grade of trapeziometacarpal arthrosis and age and sex. Ordinal logistic regression analysis was performed to evaluate the effect of age in 10-year groups and sex on the grade of trapeziometacarpal arthrosis (1, 2, or 3). Binary logistic regression analyses were performed to assess the predictive value of age group and sex on the presence of trapeziometacarpal arthrosis Grades 2 and 3 combined and separately for Grade 3. A two-tailed p value of \ 0.05 was considered significant.
Results

Prevalence of Trapeziometacarpal Arthrosis
The prevalence of radiographic trapeziometacarpal arthrosis increased steadily with age after age 31 years, reaching a prevalence of 100% in women older than age 90 years and 93% in men 81 years or older (there were only six men older than 90 years in our cohort so the 67% prevalence in that age group is not reliable) ( Fig. 3 ). Severe trapeziometacarpal arthrosis (Grade 3) was more prevalent among women and reached 35% in women and 34% in men who were 81 years or older and 50% in women older than 90 years ( Fig. 4) Analyzed: n = 2321 
Factors Associated With the Presence of Trapeziometacarpal Arthrosis
Increasing age and female sex are associated with radiographic trapeziometacarpal arthrosis. In bivariable analysis, women had a significantly higher prevalence of Grades 2 and 3 combined or Grade 3 trapeziometacarpal arthrosis compared with men (p \ 0.001). Evidence of Grade 2 or 3 arthrosis was seen in 56% of women compared with 36% of men, and Grade 3 arthrosis was found in 14% of women compared with 5.5% of men. The prevalence of the presence of trapeziometacarpal arthrosis (Grades 2 and 3 combined) significantly increased with age (p \ 0.001) ( Table 2 ). The prevalence of severe trapeziometacarpal arthrosis also significantly increased with age (p \ 0.001) ( Table 3) . Sex (women) and older age significantly contributed to the ordinal logistic regression model and explained 41% of the variability in higher Sodha grade for trapeziometacarpal arthrosis (Nagelkerke R 2 = 0.41). Women were 1.3 times more likely to show radiographic evidence of trapeziometacarpal arthrosis (odds ratio [OR], 1.3; 95% CI, 1.0-1.5; p = 0.025). A 10-year increase in age increased the odds of trapeziometacarpal arthrosis by 2.6 (OR, 2.6; 95% CI, 2.4-2.8; p \ 0.001). The binary logistic regression model with sex (women) and higher age explained 43% of the variability in trapeziometacarpal arthrosis (Grades 2 and 3 combined; Nagelkerke R 2 = 0.43), but sex did not reach statistical significance (OR, 1.2, 95% CI, 0.97-1.5; p = 0.086). A 10-year increase in age increased the odds of having trapeziometacarpal arthrosis by 2.7 (OR, 2.7; 95% CI, 2.5-3.0; p \ 0.001).
Factors Associated With Severe Trapeziometacarpal Arthrosis
For severe radiographic trapeziometacarpal arthrosis, increasing age was the only risk factor. The binary logistic regression model with sex (women) and higher age explained 28% of the variability in severe trapeziometacarpal arthrosis (Grade 3; Nagelkerke R 2 = 0.28). Sex did not contribute significantly to the model (OR, 1.4; 95% CI, 0.95-2.0; p = 0.089). Severe trapeziometacarpal arthrosis was 2.4 times more likely with a 10-year increase in age (OR, 2.4; 95% CI, 2.1-2.7; p \ 0.001).
Discussion
Awareness that trapeziometacarpal arthrosis is a normal part of human aging for which it can be assumed only a fraction of people seek help from a doctor; it gives patients and providers perspective as they search for the best ways to ensure a dependable hand as arthrosis develops. Studies that look at the prevalence of trapeziometacarpal arthrosis dichotomously (eg, before or after menopause) or clinically (patients that report symptoms) seems misleading compared with studies that assess the radiographic prevalence of arthrosis in small age groups over a continuum of ages. We felt there was a need to repeat the latter study in a larger cohort to increase awareness of and confidence in the finding that trapeziometacarpal arthrosis is an expected part of aging. We hope that this study confirming that age is strongly associated with trapeziometacarpal arthrosis-the Fig. 3 The prevalence of trapeziometacarpal arthrosis increases with age in both men and women. *Note that there were only six men older than 90 years in our cohort; therefore, the prevalence among men in this age group is not reliable. Fig. 4 The prevalence of severe trapeziometacarpal arthrosis increases with age in both men and women. *Note that there were only six men older than 90 years in our cohort; therefore, the prevalence among men in this age group is not reliable.
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Prevalence of Trapeziometacarpal Arthrosis 3741 finding that 100% of women older than 90 years of age have it in particular-will help patients and surgeons conceive of this disease as an expected part of aging to which most people adapt, that an arthritic hand can be a dependable hand. This study had a number of limitations. It is possible that patients who fracture their distal radius are not representative of the entire population, but that seems unlikely. The interobserver agreement was not nearly perfect so ideally all raters would have examined all radiographs. The study design did not allow for assessment of symptoms and disability; in other words, we addressed pathoanatomy alone with no sense of how many patients considered their trapeziometacarpal arthrosis a health problem. There were only six men older than 90 years, limiting the validity and reliability of that age group.
The prevalence of trapeziometacarpal arthrosis is higher than what most hand surgeons cite, although there is evidence apart from the present study that it is indeed very common [7] . Several factors might help explain the discrepancies. First, most prior studies looked at single age cutoffs rather than the spectrum over all ages. In addition, most other studies used a single posteroanterior view and used the Kellgren and Lawrence grading system, which is not specific to the trapeziometacarpal joint [2, 4, 6, 8, 9] . Finally, studies that use radiographs of patients with fracture of the distal radius most likely have better representation of older aged patients than in prior studies. Marshall et al. [6] found that 53% of 592 communitydwelling adults aged 50 years or older (mean 64 years; 62% women) had radiographic evidence of trapeziometacarpal arthrosis (which is comparable to 66% identified in our series). Dahaghin et al. [2] found a lower radiographic prevalence of 36% among 3906 inhabitants of a suburb aged 55 years and older consisting of 58% women. A study by Wilder et al. [9] found much lower rates of radiographic trapeziometacarpal arthrosis in a community-based study population for which 3327 participants with an average age of 62 years (range, 40-94 years) were recruited: 6.6% (9.0% in men versus 5.7% in women) in participants aged 40 to 49 years, which increased to 36.4% (31.5% in men versus 39.3% in women) in participants who were 80 years or older. Armstrong et al. [1] found a 33% radiographic prevalence of trapeziometacarpal arthrosis in postmenopausal women between the ages of 45 and 70 years, also lower than our results. The Copenhagen Osteoarthritis Study [8] found that significant trapeziometacarpal arthrosis (Kellgren and Lawrence Grades 3 and 4) increased from 0% to 22.7% among men between 50 and 80 + years of age and from 0.9% to 36.9% in women between 50 and 80 + years of age. The prevalence of Kellgren and Lawrence Grades 3 and 4 in women was comparable to Sodha Grade 3 among women between the ages of 81 and 90 years in our cohort.
Age is the most important factor associated with radiographic trapeziometacarpal arthrosis and more severe disease. Compared with Sodha and colleagues [7] , the current study identified slightly more arthrosis in men and less severe arthrosis in women of comparable age, but our larger study confirmed their earlier findings.
The strengths of this study are the large sample size and the confirmed reliability of trapeziometacarpal arthrosis grading on standard wrist radiographs. The results of our study suggest that female sex might be less important than previously thought with older age being by far the dominant risk factor for radiographic trapeziometacarpal arthrosis, supporting earlier work that has identified age as a risk factor [1, 4, [7] [8] [9] ]. It appears that people who live long enough will get trapeziometacarpal arthrosis. This combined with the fact that only 0.1% of patients with a fracture of the distal radius were excluded from our analysis because of radiographic evidence of prior surgery, despite the very high observed prevalence of severe trapeziometacarpal arthrosis, suggests that most people adapt to trapeziometacarpal arthrosis. Treatments that optimize adaptation are an option for patients who experience symptoms and disability from trapeziometacarpal arthrosis and merit additional study.
